Bacterial ribonuclease P (RNase P) contains a catalytic RNA that cleaves precursor tRNA to form the 5'end of mature tRNA. Bacterial RNase P mainly recognizes the acceptor stem and T arm modules of tRNA molecules.
INTRODUCTION
Ribonuclease P is an essential endoribonuclease that generates the mature 5'-end of tRNAs. The RNA subunit of bacterial and some archaeal RNase P enzymes are catalycally active in vitro in the absence of their protein component(s) at elevated salt concentrations (1). The protein component of RNase P is required for stabilization of RNA component, and may contribute to binding of required divalent metal ions (2). Bacterial RNase P RNAs mainly recognize the acceptor stem and T arm modules of tRNA molecules (3-6). Pre-tRNA minihelix consisting only of an acceptor stem fused to a T arm structure has been shown to be a good substrate for RNase P RNA, with essentially the same K,,, as normal pre-tRNA substrates (7).
Generally, the bottom half has been considered to have 
RESULTS AND DUSCUSSION
We have synthesized various bottom half position mutants.
Usually, wild type tRNA has the bottom half after the 7 bp accepter stem. The nucleotide UB links to G7 and the ( ? links to c9 in the wild type tRNA (Fig. 1) . First, we have synthesized a mutant in that the U8 and Cds link to the c" and G7, respectively. In this mutant, the G7 and directly link together. We call this mutant "-1" (Fig. 1) .
Similarly, the bottom half of the mutant "-2" is grown from U5 and c". By such a way, as shown in Fig. 1 , we have synthesized 7 types of the bottom half position mutants ( -4 ?-+2 ) including the wild type. Among the six mutants, four mutants, -3, -2, -1, and +1, were precisely cleaved between nucleotides -1 and +I as expected by M1 RNA as well as the holoenzyme. The mutants, -4 and +2, were not cleaved at all by M1 RNA. These two mutants were cleaved by the holoenzyme, but the cleavage positions were not expected sites. This indicates that the mutants -3, -2, -1 , and +1 may have the expected secondary structures, but the mutants -4 and +2 may not.
As expected, MI RNA cleaved the wild type substrate most efficiently. The most efficient mutant substrate was ''+lrr. The cleavage efficiency of the mutant "+I" was and pre-tRNA variants were prepared as descrihetl(9-12).
The secondary structure of pre-tRNA mutants. "0" is the wild type. See text for full description. RNase P RNA 16 9% of that of the wild type. On the other hand, when the holoenzyme was used, the most efficient substrate was, interestingly, the mutant "-1 ". This mutant substrate was
The protein subunit of RNase P has been reporled to Our result indicates that the protein subunit modifies the funclion of the protein subunit. Kccently we have substrate and the cloverleaf substrate (14). Here, we affects the cleavage reaction. I n conclusion, it has been with the bottom half of the tRNA subsirale.
